This empirical study on 4th-semester students' argumentation performance in biology education program is reported. This research aims to find out how was the students constructing and building their own argument in many scientific cases, the way they reform knowledge and maintain their motivation related to their community. Through a classroom research, argumentation skills such as how they declare claim, find the data, build the reason and justify their point of view were analyzed. An intervention was done to foster their argumentation, specifically in strengthen their prior knowledge through reading science text. The results showed that the argumentation process and products increased as they experienced in citing research article and doing scientific communication in the class. The implication for best practice in teaching scientific argumentation is discussed.
INTRODUCTION
Science and argument are two things that can not be separated [1, 2] . Arguments in science teaching plays a very important role because in the essence science learning aims not only to master of scientific concept, but also actively involve students to reconstruct scientific knowledge more meaningfully [2] [3] [4] [5] .
The practice of argumentation begins when the student is on a problem, responding to a statement on a clear basis and maintaining or changing his or her position if there is a stronger foundation (6) (7) (8) . Every student has their own thoughts and through of the practice of argumentation, the statement will be selected, which category of "possible" is accepted, which includes "impossible", "probable" or "presumably" [9] [10] [11] .
Scientific argumentation is a linguistic social process used to get a settlement of controversy of opinion by each person who exposes the reason of the action they choose [12] . In solving a problem, a person must provide a statement supported by evidence or reason. The settlement is justified through argumentation to reveal reasoning skills and high-level thinking skills that others have [13] . This is what makes arguments can be used as an indicator of cognitive ability that leads to high-level thinking skills. In other words, a person who has the argument and not just arguing means having good critical thinking and logic.
In this study, students' progress in constructing and building their own argument in many scientific cases were investigated, and also determined the way they reform their knowledge and maintain motivation in arguing.
ARGUMENTION PRACTICE IN HIGHER EDUCATION
Involving students to be actively committed in argumentation as part of scientific communication within the scope of higher education requires the ability of sensitivity, experience, background, knowledge, and understanding the situation accordance with deductive and informal logic [14] so they can determine their respective positions, whether to accept, reject or even alter the statements of others or themselves. It should be distinguished whether a communication is included in the category of argumentation or simply the delivery of ideas only. Some practice of argument in higher education has been done and experienced in the last decade. Some researchers argue that the practice of argumentation is generally done collaboratively through actual scholarly dialogue or through argumentative writing [11, [15] [16] [17] [18] . The argumentation skill between children and adults basically has the same characteristics, regardless of the complexity of the issues in question. The child is considered to be able to argue if it states an argument underlying a particular statement or claim [19, 20] , understand the structure of the argument correctly [5, 21] , actively involved in class discussions [22, 23] . In the perspective of the development of cognitive ability, the activity of argument in the scope of higher education is different, especially in terms of epistemological understanding through the coordination of subjective and objective knowledge dimensions [24] .
In practice, the essence of argumentation in science education refers not to how students defend, support or contradict others, but rather aim at how students construct knowledge together [15, 25] . The integration of scientific attitude and insight become main focus in the implementation of scientific argumentation. Habituation of argumentation learning encourages students to view the problem explicitly and critically and foster an inquiry attitude to test the validity of their respective views [26] , how they formulate opinions, objections or contradictions within appropriate theoretical and practice frameworks. The existence of controversy or contradictions is an inseparable part of the argument, but ultimately the student realizes that knowledge construction will never be derived from subjective prejudices or opinions [24, 27] .
SYSTEMIZING ARGUMENTATION
Arguments are the process of connecting data and information to generate a powerful and appropriate idea or idea and are used to study science information to improve students' ability to explain the cause of events. This will also affect the ability of students to build a new scientific knowledge, comprehension and build a good mentality in argue [9, 28, 29] .
The skills of scientific argument are divided into several aspects, namely: 1) claim, as an affirmation of what is being learned or the values being retained; 2) data, is a statement used as evidence to support the claim; 3) warrant, is a statement that explains the relationship of data with claim; 4) backing, statements used to strengthen warrants; 5) qualifier, which raises the power ratio of claim data by warrant; and 6) rebuttal, is a statement of rebuttal or statement contrary to claim, data, warrant, backing or qualifier [9, 28, 30] . Scientific argumentation requires not only the structure of logical reasoning, but also should contain logical content.
METHODS
This study applied a qualitative methods research design through classroom research [31, 32] to explore students' argumentation skill and took place in a 2nd-grade biology education classroom in a state university in Central Java and taught by team members. The participants were 29 students (24 females and 4 males) who had taken plant anatomy class. They are not experienced with related communication, especially on how to build scientific arguments to convince others. Based on the previous observation, the class discussion has been dominated by only a few students, and most of them rely on lecturer as their major learning resource.
Data were taken during the eight-week period from students' argumentative writing assignments and oral presentation. Data used to capture students' argumentation activities and how they develop their argument. Intervention by lectures was done in two weeks, to develop students' knowledge of scientific argumentation and practice. intervention is done by lecturers to improve students' written argumentation skills through proper selection of references for scientific papers and good scientific argumentation principles. Intervention is done in 2 meetings. Furthermore, each student presents an improved paper in front of the class and gives the other students some opportunities to ask questions, refute or change their initial statement after an argument with their friend.
RESULTS AND DISSCUSSION
Findings showed several facts from the data: (1) students' argumentation profile, (2) students' argumentation style, (3) student's argumentative discourse, (4) positioning in the end of argumentation. Table I provides students' proportion argumentation in writing as follows : From all of 29 students who made argumentative writing, it found that overall the total written argumentation score of all students increased compared to the baseline. Initially, all students formulated their claim first, then they look for data related to the statement. It makes the argumentation seems weak because the most claim is still categorized as opinion, consequently they should find the data in accordance with the statement. The different fact was shown after the intervention, ie students formulate the statement after they actually perform empirical or theoretical tests through data that has been justified from accurate research. In other words, not a claim that then directs the data, but from the data, we can make a claim [9, 28] .
Related to argumentation writing skills, all students use their references to formulate claims and show evidence of previous research data. However, only a few could use proper references to formulate their warrants, rebuttal, and qualifiers, whereas a good scientific argumentation was built on the structure of entire claim, evidence or data, warrant, rebuttal and qualifier [9, 28, 33, 34] . The next mistake is another misconception of the argumentation structure. Students often have misinterpreted categorizing of backing, warrant, qualifier, and rebuttal so that the reasons given are ambiguous.
The practice of argumentation is conducted in the form of a presentation discussion. Each student presents the results of their argumentative writing and must defend the arguments they made. The results of the students' performance are presented in Table II belows : Oral argumentation scores include aspects of data, evidence, backing, qualifier, and rebuttal. All students were increased in all argumentation aspects except in the student no. 8 even though the scores obtained were well categorized because it was in 11 score range from 15. Not all students could reach the rebuttal stage, either before or after the intervention. It can happen because rebuttal is the most complicated aspect of argument and requires better mastery of concepts and empirical evidence because not all research results can be broken easily without a strong foundation [35] . In addition, the ability of the student qualifier also increases, evidenced by the increasing number of "most likely" phrases compared to "possible". In terms of maintaining their argument, the student's position is illustrated in Table III as From 29 students, initially there were only two students who successfully defended their arguments, but after the intervention, there were 10 students who successfully defended their statements, while the rest had to change the statement because it could be broken by other friends' arguments. The result of the interview showed that 10 students turned out to have more up to date references than others. This fact also related to the ability of the English language because students who have good ability in reading and understand English science articles showed better citation skills to be a strong basis for arguing.
Argument plays a crucial role in the development of critical thinking skills and builds a deeper understanding of various complex issues. The results of this study prove that teaching students to argue is not an easy matter, because many students and even adults have difficulty to distinguish what arguments and what are the reasons, Students often fail to identify parts of the argument such as problem formulation, reasoning, and evidence, or unable to present it in class discourse [36] [37] [38] . Efforts to stimulate the practice, skills and understanding of arguments in learning take a long time, through habituation and should be sustainable [39, 40] , however, it also has not ensured that students are willing and able to develop the practice of argumentation in all of the material they get [24, 41, 42] so it needs an integrative and continues efforts to familiarize students to argue.
CONCLUSIONS
The lack of scientific argumentation skills before the intervention was largely due to the lack of conceptual knowledge of the students. It can be anticipated by strengthening previous and basic scientific knowledge through the use of appropriate research article literature. The results showed that the argumentation process and products are growing in scientific research in the class. Students stated that their argument ability improved after participated in the interactive discussion in the classroom, comparing their statements with other opinions. The main problem that is not solved yet is how to deliver best practice in teaching argumentation according to the various capability of students, especially with different language skills so further exploration needs to be done in the argumentation practice in the science classroom. 
